Introduction
For clinical magnetic drug targeting, uniform Magnetic microsphere (MMS) characteristics are preferred so that each microsphere responds the same way to externally-applied guiding magnetic field. Furthermore, the MMS must be smaller than red blood cells, but large enough to react to applied magnetic field gradients. Since the preparation of monodisperse MMS can be challenging, there is considerable motivation to develop tools that can be used for sizedependent fractionation of polydisperse MMS.
Methods
In this contribution we present a microfluidic chip for continuous MMS fractionation based on a combination of shearinduced inertial lift forces that act on particles flowing in a curvilinear channel (realized in form of a spiral) and magnetic forces generated by a magnetic octupole. The chip consists of an inlet at the centre of the spiral, the spiral structure itself, and a 1:1 flow splitter at the spiral exit, separating the flow into inner and outer streams that can be collected at the inner and outer outlet. The spiral channel has 5 windings, is 100 µm wide, 60 µm high, with a spiral diameter of about 6 mm.
Results
The forces acting on the MMS could be adjusted such that nearly all particles were found in either the inner stream or the outer stream, when 10 µm particles were used. In a different test, a mixture of 2 µm-and 12 µm-diameter particles was separated into its constituent components. A typical MMS batch exhibiting a broad size distribution and having a mean diameter of 3.5 µm was also fractionated into samples with mean diameters of 2.8 and 4.3 µm.
Conclusion
The chip described in this contribution is suitable for extracting desired size fractions and excluding particle sizes above or below a threshold from an MMS batch. Another potential application of the chip is the enrichment of particles from highly diluted suspensions.
